Beta-oxidation system of the filamentous fungus Neurospora crassa. Structural characterization of the trifunctional protein.
Treatment of the trifunctional protein from Neurospora crassa with various proteases produced almost identical patterns of proteolytic fragments. To study the structural features of the protein in more detail limited proteolysis with trypsin was carried out. Polyclonal antibodies were raised against three different tryptic fragments. With the help of immunological methods and amino-terminal sequence analysis we were able to monitor the sequential cleavage steps during proteolysis. Two major fragments (an amino-terminal one of 51 kDa and a carboxyl-terminal one of 46 kDa) were identified at the first cleavage step, dividing the 93-kDa subunit of the trifunctional protein almost in half. Additional proteolysis products, deriving from either half, were formed in subsequent proteolytic steps. Combining these results with those obtained from enzyme analysis of the proteolyzed protein, a domain structure of the trifunctional protein is proposed. According to our model each subunit of the tetrameric protein consists of at least two large domains, the amino-terminal one possessing 2-enoyl-CoA hydratase and L-3-hydroxyacyl-CoA dehydrogenase activity and the carboxyl-terminal one bearing 3-hydroxyacyl-CoA epimerase activity.